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THE ROLE OF PERSONAL EXPERIENCE IN FORMING SPATIAL PRESENCE 
IN A VIDEO GAMING CONTEXT  
MU WU 
ABSTRACT?
Advanced media technologies, such as video games, provide people with brand 
new media experiences including a sense of spatial presence - a sense of immersing in 
mediated environments. Many media and user factors that may induce spatial presence 
have been examined in previous studies. However, personal experience as one possible 
factor is still under examined. 
Based on the Two Level Process Model of Spatial Presence proposed by Wirth et 
al. (2007), the current study examined personal experience by connecting it with spatial 
situation models (SSMs), and comparing the effects of different types of personal 
experience on the process of constructing SSMs. The study proposed that people with 
more related prior experience are more likely to get stronger SSMs when they play video 
games, thus inducing higher levels of spatial presence. Furthermore, the congruence 
between people’s prior experience and current media experience will also influence the 
formation of spatial presence. Gaming skill was also included in the study as a moderator 
in the process, meaning the level of gaming skill affects the sense of spatial presence.  
By conducting a quasi experiment, 100 subjects were included in the study. The 
results partially supported the positive relationship between personal experience and 
SSMs. Furthermore, gaming skills and congruence were positively related to SSMs and 
the level of spatial presence, respectively.
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CHAPTER I 
INTRODUCTION 
In recent years, video games have become pervasive entertainment for people. 
According to The Entertainment Software Association (ESA) (2008), 298.2 million units 
of video games were sold in the United States in 2008; that is to say 9 computer or video 
games were sold on average every second of 2008. Such great sales volume led to $ 11.7 
billion in software revenue. The industry dramatically expanding also exerts a strong 
impact on economic development in general. A study conducted by the ESA in 2007 
reported that the entertainment software industry’s annual growth rate exceeded 17 
percent from 2003 to 2006, which added $ 3.8 billion to U.S. Gross Domestic Product 
(GDP).  All of these figures indicated the fact that video games are playing an essential 
role in people’s media lives; however, for this newly arisen medium, knowledge about 
the mechanisms behind human interaction with it is still insufficient as well as necessary. 
Presence is a relatively new subject of academic study. Because of its 
pervasiveness in media experiences, it is an important concept in studying people 
interacting with media (Tamborini & Skalski, 2006). Previous studies have found that 
presence is very effective in impacting interactions between human and media and their 
effects. For example, presence can enhance people’s enjoyment; improve task 
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performance; or make media messages more persuasive (International Society for 
Presence Research, 2000). Hence, to understand one of the current most popular 
entertainment media, video games, the concept of presence also plays an essential role. 
Moreover, the development of newly emerging gaming technologies, such as new control 
devices mapping real body actions and force feedback, has provided the players with 
higher senses of presence. For example, Wii game consoles developed by Nintendo 
intends to transfer human behaviors in real world sports to video gaming contexts as 
naturally as possible. Instead of pressing buttons, players have to move their bodies just 
like what they do in real world to control their characters. In more recent, Microsoft is 
developing a newer gaming system called Kinect, different with Wii, Kinect can sense 
and capture players’ movements in real world without using any game controllers, and 
transfer the movements to virtual 3D spaces provided by video games. In other words, 
players are presented in game environments in a more direct and identical way, which 
could elicit a stronger sense of presence. Hence, research incorporating games with 
presence is necessary and valuable to our comprehension of interaction between humans 
and the game medium. Indeed, there were some studies examining the various factors 
that may influence gamers’ sense of presence; however, previous personal experience, an 
important variable that may impact on players’ sense of presence, has been ignored by 
many scholars. The current study will examine the role of personal experience in the 
process of interaction between people and video games, and its impact on media users’ 
sensation of presence based on a framework of the Two Level Process Model of Spatial 
Presence proposed by Wirth et al. (2007).     
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CHAPTER II 
LITERATURE REVIEW 
2.1. Presence Research 
According to Reeves and Nass (1996), the human brain evolved in a world in 
which only humans exhibited rich social behaviors and a world in which all perceived 
objects were real physical objects. Anything that seemed to be a real person or place was 
real. Thus, acceptance of what only seems to be real is automatic. For this reason, people 
cannot always overcome the powerful assumption that mediated presentations are 
actually not people and objects. People respond to simulations of social actors and natural 
objects as if they were in fact social and natural. Furthermore, people often don't 
scrutinize their actions or their environment. When people’s brains automatically respond 
socially and naturally because of the characteristics of media or the situations in which 
they are used, there is often little to remind people that the experience is unreal. Reeves 
and Nass’ media equation studies primarily focused on human-computer interaction and 
they did not use the term “presence” in their research; however, according to Lee (2004), 
media equation studies can be linked with presence and even be considered as presence 
studies.  
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Different with media equation studies, many other researchers focused on the 
explication of presence. Heeter (1992) divided the sense of presence into three different 
types: Personal presence (i.e., a feeling of being in a virtual world), social presence (i.e., a 
feeling of interacting or coexisting with other social entities in a virtual world), and 
environmental presence (i.e., a feeling of interacting with the virtual environment; for 
example, responses from the virtual environment to your behavior or input can leads to a 
sense of presence). In Biocca’s study (1997) on people’s embodiment in virtual 
environments, he specified three types of presence: physical, social, and self presence. 
Physical presence means a subjective feeling of physically being in a virtual 
environment; social presence refers to a sense of being with other intelligences (e.g., 
human and agents); and self presence means users experience mental models of 
themselves inside the virtual world. Many other scholars have tried to classify the 
concept of presence in different ways. Lombard and Ditton (1997) defined it as “the 
perceptual illusion of nonmediation,” and they divided presence into six 
conceptualizations, which are: (1) Presence as social richness, or the extent to which a 
medium is perceived as sociable, warm, sensitive, personal, or intimate when it is used to 
interact with other people; (2) presence as realism, which means that media can produce 
seemingly real representation of objects, events and people; (3) presence as 
transportation, which is that media can give users the feeling of being transported to 
another place, or the objects within the media are transported to the user, or they are 
sharing common space with another person together; (4) presence as immersion, which 
emphasizes the idea of perceptual and psychological immersion; (5) presence as social 
actor within medium actor, which is a user’s sense that they are social actors within the 
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medium; and (6) presence as medium as social actor, which involves social responses of 
media users to cues provided by the medium itself.  
Using similar terms as Biocca, Lee (2004) defined physical presence as a 
psychological state that virtual physical objects are experienced as physical objects in 
either sensory or nonsensory ways; social presence as a psychological state in which 
virtual social actors are experienced as real social actor in either sensory or nonsensory 
ways; and finally, self presence as a psychological state involving a virtual self or selves 
experienced as actual self or selves in either sensory or nonsensory ways. Although the 
concept of presence has been explicated differently in different studies, it is clear that this 
research consistently considers presence from users’ physical or spatial, social, and self 
feeling aspects; in the other words, spatial, social, and self presence.     
However, our knowledge about why humans have a sense of presence is still 
insufficient. According to Reeves & Nass (1996), willing suspension of disbelief is one 
argument for how we experience presence proposed by Coleridge in 1847. The argument 
suggested that during people’s interaction with media, people consciously follow the 
intention of authors or producers of the media product, and forgot the artificiality of 
mediated environment so that they can fully enjoy the products. Such an argument was 
completely opposite the findings of Reeves and Nass’ studies (1996), which suggested 
that people’s acceptance of mediated environments and treating media naturally are not 
controlled by the person, but are instead out of human’s tendency of accepting any 
seemingly true information as real. Based on previous studies, Lee’s study (2004) 
indicated that the fundamental mechanisms behind the sense of presence could be 
explained by the modularity of human minds. Specifically, people’s automatic and 
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natural responses to mediated stimuli are primarily because humans automatically apply 
“folk-physics modules” and “folk-psychology modules” when they interact with a 
mediated environments and process media stimuli. For example, people judge virtual 
objects based on screen size (Lombard, Reich, Grabe, Bracken, & Ditton, 2000), and they 
automatically apply a size-judgment module to a virtual environment. As another 
example, a computer’s positive responses will positively influence children’s confidence 
and motivation (Bracken & Lombard, 2004).  
In addition to the mechanisms behind presence, factors that can contribute to 
achieve a sense of presence are also a focus of current presence research. In general, three 
types of factors that can influence presence include: media form (e.g., image and audio 
quality), media content (e.g., social realism), and media users’ individual characteristics 
and differences (Lombard & Ditton, 1997; Lombard, Reich, Bracken, & Ditton, 2000; 
Lee and Nass, 2001). A series of studies examined the specific factors contributing to 
form presence. For media factors, the size of a media image has an impact on human’s 
sense of presence (Kim & Biocca, 1997; Lombard et. al., 2000). Held & Durlach (1992) 
found that response speed of equipment will influence presence. Furthermore, meaningful 
media content (Hoffman, Prothero, Wells, & Groen, 1998), number of sensory 
dimensions and presented channels (Kim & Biocca, 1997; Lombard & Ditton, 1997), 
comfort of the equipment (Barfield & Weghorst, 1993), and natural mapping devices 
(Skalski, Tamborini, Shelton, Buncher, & Lindmark, in press) were also found to be 
effective in forming users’ sense of presence. On the other hand, for media users factors, 
familiarity with the technology (Held & Durlach, 1992; Lombard & Ditton, 1997), media 
users’ expectations of the technology (Pettey, Bracken, Rubenking, Buncher, & Gress, 
  7 
2010), gender differences (Kim, 1996; Lombard et. al., 2000), mood (Apter, 1992), and 
users’ attention (Witmer and Singer, 1998) were found to have impact on users’ sense of 
presence.  
2.2. Spatial Presence in Video Games and the Two Level Process Model of Spatial 
Presence 
Since the current study is focusing on users’ spatial presence during interaction 
with a video game, an extensive discussion on spatial presence is necessary. As discussed 
above, spatial presence was defined as a sense or psychological state of physically 
experiencing virtual objects and environments, or being located in virtual environment 
(Heeter, 1992; Biocca, 1997; Ijsselsteijn, de Ridder, Freeman, & Avons, 2000; Lee, 
2004). According to Biocca (1997), people will automatically generate a mental model of 
an external physical space experienced by their sensory organs. This sense of locating in 
the space formed by real physical space is stable and easy to be activated. Hence, when 
people are engaged in a virtual environment that simulates an actual physical space 
experienced by people, their mental models formed in the real world will be activated and 
automatically generate a similar sense of locating in the current virtual space, which is a 
sense of spatial presence. Biocca suggested that such a sense of locating in the virtual 
space formed by a mediated environment is less stable than the sense of locating in real 
world generated by interacting with real world objects.  
To generate or maintain the sense of spatial presence in a game world, Tamborini 
(2000) suggested two factors that are essential to achieve this objective, which are: 
involvement, and immersion. Specifically, video game players’ feelings of involvement 
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are associated with interactivity and vividness supported by games. According to Steuer 
(1992), interactivity means users’ ability to influence the form and content of an 
environment, and three factors of response can heighten interactivity: speed, interactive 
range, and mapping. On the other hand, Steuer (1992) defined vividness as technology’s 
ability to produce a rich sensory environment and ways of presenting information. Better 
sounds, graphic qualities, or vibrating controller can provide users’ a more vivid gaming 
experience in order to improve gamers’ involvement. Immersion is another factor that 
can enhance people’s sense of spatial presence. According to Witmer and Singer (1998), 
users’ focused attention can lead to involvement and immersion. Compared with 
involvement, immersion is a state that users are isolated from the current real 
environment and completely engrossed in the virtual environment. A medium that can 
provide users with the perception of inclusion, more natural interaction and higher 
controllability is more likely to isolate users from the actual environment and form a 
feeling of immersion, which can enhance users’ sense of spatial presence. 
Besides the two factors discussed above, Wirth et al. (2007) suggested personal 
differences also play an essential role in forming and maintaining players’ sensation of 
spatial presence. Based on their process model of spatial presence: 
Spatial Presence is a binary experience, during which perceived self-location and, 
in most cases, perceived action possibilities are connected to a mediated spatial 
environment, and mental capacities are bound by the mediated environment 
instead of reality. (p. 497) 
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According to this model, the formation of people’s spatial presence can be 
divided into two steps. The first step is a process to construct a spatial situation model 
(SSM), and the second step is a process of promoting from the SSM to a sensation of 
spatial presence. Specifically, SSM refers to a mental model of the spatial environment 
that the individual constructs based on spatial cues he/she processed and relevant 
personal spatial memories and cognitions (McNamara, 1986). The formation of the SSM 
is related to various user and media factors, such as users’ ability with spatial visual 
imagery, attention allocation (involuntary and controlled attention), and spatial cues 
provided by media.  
After the SSM constructed in the first step, in the second step, users will progress 
from the SSM to a sensation of spatial presence. In this process, several factors will have 
impact on the development of the process. Based on the discussion of Wirth et al., to give 
users a feeling of being located in a virtual environment, the SSM developed in the first 
step or the current mediated environment has to be considered as Primary Ego Reference 
Frame (PERF) so that users’ perceived self-location, perceived possible actions and 
mental capacities are all bound to the mediated space, which gives users the sense of 
spatial presence. According to the theory of perceptual hypotheses, based on selecting, 
organizing, accentuating and fixing previous information and knowledge, people will 
have different expectation hypotheses in different conditions. A person can have several 
different expectation hypotheses at the same time, and through collecting information 
confirm them. Hence, once the users have constructed a SSM, a perceptual hypothesis 
about the medicated environment will be activated, which is the PERF; furthermore, there 
are also other perceptual hypotheses about the real environment. Lilly and Frey (1993) 
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suggested that the stronger a perceptual hypothesis, the larger possibility the hypothesis 
will be activated, the smaller the amount of information necessary to confirm it, and the 
larger the amount of information needed to disprove it. Competing with each other, a 
stronger SSM constructed in the first step is obviously more likely to be considered as 
PERF because it is more plausible and only needs less information to confirm it. 
However, it is not to say that users will not achieve spatial presence without a strong 
SSM. Various media factors, such as realism of media content, interactivity, and 
persistent spatial cues; and user factors, such as involvement, suspension of disbelief, and 
trait absorption will also influence users’ hypotheses confirmation proceeding to spatial 
presence. 
In sum, as the theoretical foundation of the current study, the Two Level Process 
Model of Spatial Presence suggested to explore factors that can influence spatial presence 
through people’s mental models, which lead the study to consider personal experience as 
a new possible factor that may be influential in the process of forming spatial presence.  
2.3. Personal Experience in Previous Literature 
Experience or personal experience has typically been treated as a primitive 
concept. According to Webster’s Dictionary and information retrieved from Wikipedia, 
nominally, experience (or personal experience) can be defined as (people’s) knowledge 
or skills about an object, process or event gained from observation or direct participation 
in the object, process, or event. In previous research, personal experience has been 
divided into two different categories, direct experience and indirect experience (Fazio, 
Zanna, & Cooper, 1978; Fazio & Zanna, 1981; Millar & Millar, 1996; Millar & Millar, 
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1998). Generally, the notion that direct experience is better than indirect experience has 
been supported by empirical evidence (Fazio & Zanna, 1981; Skalski, Tamborini, & 
Westerman, 2002). More extensively, Millar and Millar (1996) found that direct 
experience with an attitude object will produce more affective reactions than indirect 
experience; in contrast, indirect experience with an attitude object will produce more 
cognitive reactions than direct experience. Furthermore, the authors suggested that the 
attitude produced by direct experience is more likely to relate with people’s 
consummatory behaviors (i.e., the goal of the behavior is activity involved in performing 
it, with more focus on intrinsic enjoyment of the activity, such as watching a movie for 
fun). In the other words, such attitudes have stronger predictive ability to consummatory 
behaviors than attitudes produced by indirect experience; on the other hand, attitudes 
produced by indirect experience have more predictive ability in predicting instrumental 
behaviors (i.e., a behavior performed for accomplishing a goal beyond the activity 
involved in performing it, with more focus on the attributes of the object as they relate to 
the goal of the behavior, such as watching video clips for solving puzzles). Based on such 
research results, another pair of relationships were also supported, which is that attitudes 
formed through direct experience are more accessible when people are in consummatory 
situations; in contrast, attitudes formed through indirect experience are more accessible 
when people are in instrumental situations. 
In other scholars’ research, personal experience was defined differently. For 
example, Lee (2004) categorized human experience into three types: real experience, 
virtual experience, and hallucination, according to the ways of experiencing and objects 
that are being experienced. In his article, Lee suggested that a human’s ways of 
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experiencing can be divided into sensory experiencing and nonsensory experiencing. The 
objects that are being experienced by a human can be divided into actual objects (objects 
existing in real world), imaginary objects, and virtual objects (which can be further 
divided into para-authentic, which refers to virtual objects that have counterpart in real 
world, such as Quicken Loan Arena in the NBA 2K10 video game; and artificial, meaning 
virtual objects that only exist in virtual world). Based on this typology, he defined 
people’s real experience as sensory experience of actual objects; hallucination refers to 
people’s nonsensory experience of imaginary objects; and virtual experience can be 
defined as people’s sensory or nonsensory experience of para-authentic or artificial 
objects. 
2.4. Explication of Personal Experience 
Based on above discussion of human experience, the current explication is 
constructed on two binary properties of a process of gaining experience, which are 
directness and context. Each property has two values; specifically, values of directness 
are direct and indirect, and values of context are real and virtual. A combination of values 
of each property will form a type of prior experience (e.g., direct-real); hence, four types 
of prior experience can be formed. Before getting into defining specific types of 
experience, it is necessary to discuss the definitions of properties and values. As for the 
property of directness, the term refers to ways of people interacting with an object, event, 
or process. Direct means that people personally interact with an object without any 
intermediaries; in contrast, indirect means that people non-personally interact with an 
object without actually touching on the object. In regard to the property of context, the 
term refers to contexts that provide an object, event or process for people to interact with. 
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It does not overlap with directness, and the term can be differentiated by real and virtual. 
Real means that objects, events or processes people interact with occur in a real world, 
and virtual means that objects, events or processes people interact with occur in a virtual 
environment. Although some objects can be found in either a real world or virtual 
environment (e.g., basketball games), in the current study, the context is determined by 
the occurrence of objects in specific situations.      
Consequently, four types of experience can be formed (see Table 1). 1) Direct real 
experience, which refers to people’s knowledge or skills that are gained through actively 
and personally being involved in an event, process or object in the real world (e.g., 
playing basketball); 2) indirect real experience, which refers to people passively gaining 
knowledge or skills about an object, event, or process occurring in the real world (e.g., 
watching a basketball game by sitting beside the court); 3) direct virtual experience, 
which refers to experience gained through personally interacting with an object, event, or 
process provided by a virtual environment (e.g., playing basketball video games), and 4) 
indirect virtual experience, which refers to people passively gaining knowledge or skills 
about an object, event, or process provided by a virtual environment (e.g., watching other 
people playing a basketball video game, or watching basketball games on TV).  
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Table 1. Types of Personal Prior Experience 
 Context 
 Real Virtual 
Direct 
- Direct-Real 
- Personally interacting with an 
objects occurred in the real 
word  
- Example: Playing basketball 
- Direct-Virtual 
- Personally interacting with 
an object occurred in a 
virtual environment 
- Example: Playing a 
basketball video game 
Directness 
Indirect 
- Indirect-Real 
- Passively experiencing an 
object in the real world 
- Example: Watching someone 
playing basketball 
- Indirect-Virtual 
- Passively experiencing an 
object in a virtual 
environment 
- Example: Watching 
someone playing a basketball 
video game  
 
2.5. Personal Experience as a User Factor in the Two Level Process Model of 
Spatial Presence 
At the first level of the Wirth et al. Two Level Process Model of Spatial Presence, 
people will form different spatial situation models (SSM) based on different media and 
user factors they encounter. A stronger spatial situation model will promote a stronger 
sensation of spatial presence. According to what discussed above, SSM is a specific type 
of mental model. A mental model was defined as a dynamic mental representation of a 
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situation, event or object (van Dijk & Kintsch, 1983). A series of academic studies have 
supported that mental models can be used to process, organize, and comprehend 
information (Radvansky, Zwann, Federico, & Franklin, 1998), make judgements (Wyer 
& Radvansky, 1999), make predictions and inferences (Magliano, Dijkstra, & Zwann, 
1996), and describe and explain how a system operates (Rickheit & Sichelschmidt, 
1999).  
In contrast to general studies on mental models, studies on SSMs are still 
insufficient and focused mostly on situation models constructed in text comprehension. 
Similar to studies on mental models, situation models are also dynamic and impacted by 
information processed by readers and readers’ prior experience (van Dijk & Kintsch, 
1983; Blanc & Tapiero, 2001; Graesser, Singer, & Trabasso, 1994; Johnson-Laird, 1983). 
Specifically, two perspectives on the process of updating situation models were suggested 
by scholars. One is the online hypothesis, which considered that newly processed 
information is integrated into the situation model being constructed (Glenberg & 
Langston, 1992; Zwann & Radvansky, 1998; Morrow, Bower, & Greenspan, 1989). The 
other perspective suggested that the updating process is delayed rather than online. 
People do not update their situation model during the processing of new information, but 
conduct the updating after they go through all the information (de Vega, 1995).  
Although these two perspectives are opposite, the role of people’s prior 
experience in influencing updating processes of situation models is supported by many 
studies (van Dijk & Kintsch, 1983; Blanc & Tapiero, 2001; Graesser, Singer, & Trabasso, 
1994; Johnson-Laird, 1983). Ericsson and Kintsch (1995) proposed that people’s prior 
knowledge will enable readers to have a stronger capacity of working memory through 
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storing processed information in long-term memory, which will allow readers to 
efficiently update their situation models online as well as in a delayed way. Blanc and 
Tapiero (2001) found that readers’ prior knowledge determines the time course and the 
quality of a situation model’s updating process; specifically, people can integrate new 
incoming information to their situation models immediately. However, a high level of 
prior knowledge of the situation is required by the delayed updating process; furthermore, 
in terms of quality of the updating process, people with higher levels of specific 
knowledge are significantly more accurate than those people who have lower or general 
levels of prior knowledge.  
Although studies on updating or construction of situation models primarily 
focused on verbal comprehension during reading, Dennis and Zimmer (1992) suggested 
that the mental models can be constructed from a verbal description as well as visual 
experience. Both kinds of information can generate very similar mental models for a 
person. Hence, the current study will generalize studies discussed above to a video game 
context. Specifically, similar with spatial visual imagery ability, in a video game context, 
people’s personal experience may support the construction of a SSM directly. A person 
who has more personal experience with a topic/action may have a stronger capacity of 
working memory to keep more related information that is more accessible and 
comprehensible. This will positively impact the process of constructing and updating the 
SSM and provide the person with a more accurate and stronger SSM of the topic/action 
related to the game. For example, a person who often plays football in the real world or 
plays a football game will have a more accessible specific knowledge of football than 
those people who do not often play. When the person is playing a game like Madden 
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2009, this knowledge will be more helpful for the individual in building or updating the 
mental representation of the spatial arrangements portrayed by the game. 
Once they have an SSM formed at the first level, people have to promote 
themselves from the SSM to an experiential state at the second level. According to Wirth 
et al., people have to determine their positions within a spatial environment through 
constantly monitoring their spatial surroundings and check for inconsistencies between 
the outer representation and their internal sensory feedbacks related to their location. 
Through labeling a mediated environment as PERF, people will get the sensation of 
spatial presence. The perceptual hypotheses theory suggests that for a strong SSM, people 
only need to seek a small amount of information to confirm it as PERF. Moreover, as a 
user factor, personal experience will also contribute to the formation of spatial presence 
at this level. Wirth et al. suggested that media factors such as realism and interactivity 
have an impact on forming spatial presence; however, people’s evaluations of these 
factors are not completely objective. Some subjective factors of users may limit their 
evaluation of the media factors. For example, a very advanced technology may offer a 
high level of realism and interactivity, but if a media user cannot master the operation of 
the technology, the technology may only give the user very limited interactivity and 
realism. When a person who has personal experience with a game that he/she is 
interacting with or the game related topic, he/she may try to apply his/her mental model 
of the game or game related topic to the game environment. Such application of a mental 
model may generate two results. First, if the person’s mental model can be applied to the 
game situation successfully (for example, if the player wins the game or gets rewarded in 
the game through the application), he/she may find the game more realistic or interactive, 
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and have a stronger feeling of involvement, which will also lead the user to a higher level 
of spatial presence. Another possibility is that the application of his/her mental model to 
the game environment is not successful (for example, a user plays a basketball game 
according to his/her mental model of a successful strategy in real world basketball, and 
finds such an application cannot lead him/her to win in the game). In this case, the person 
may feel the game is less realistic and interactive, which will impair the formation of 
spatial presence. 
Incorporating the above discussion with the definition of personal experience, 
more can be predicted. Miller and Miller (1996) suggested that in a consummatory 
situation, people’s attitudes formed through direct experience are more accessible, and 
alternatively, in an instrumental situation, attitudes formed through indirect experience 
are more accessible. Although the current study is not researching attitudes, the 
knowledge is still informative and can be extended to the study. Since people consuming 
video games usually do not have a goal that is beyond succeeding in the game, and the 
behavior is more focused on intrinsic enjoyment of playing, the present study treats 
interaction with a video game as a consummatory behavior. Consequently, people’s 
direct experience may be more influential than indirect experience in influencing their 
game experience. Furthermore, according to a study conducted by Arthur, Hancock, and 
Chrysler (1997), mental representations constructed from the experience of virtual 
objects are not significantly different from that of the actual objects. Hence, in a gaming 
situation, a research question about the effect of virtual experience and real experience in 
constructing a SSM can be proposed as: 
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RQ1: Is virtual prior experience or real experience more influential in building 
SSMs in a game context?  
One more research question concerning the unique contribution of each individual 
type of prior experience to the construction of SSMs can be proposed. To answering such 
research question is important in understanding the role of prior experience in the process 
of media interaction from a more specific perspective: 
RQ2: Which is the most influential in building SSMs in a game context among 
four types of prior experience: Direct virtual, direct real, indirect virtual, and indirect 
real?    
Another property of prior experience – directness has not been addressed in either 
research question. Previous literature has indicated that direct experience is more 
predictive than indirect experience of people’s attitudes in a consummatory situation.  
Given that playing video games is more about enjoyment and could be considered as a 
consummatory behavior, one hypothesis about effects of directness of prior experience on 
building SSMs in a game situation could be proposed: 
H1: In game situation, direct experience has a stronger impact on constructing 
SSMs than indirect experience. 
In a text comprehension situation, researchers have shown the significant impact 
of prior experience and knowledge on building mental representations; specifically, 
people who have more prior experience and knowledge are more likely to build a 
stronger mental model of the texts they are reading. The current study generalized the 
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finding to a game context and expected to find a similar result in such more interactive 
condition: 
H2: People who have more game topic-related prior experience are more likely to 
build a strong SSM than those people who have less such prior experience.  
Wirth et al. (2007) mentioned the importance of consistent spatial cues in building 
strong SSMs; in more detail, more consistent cues are able to evoke richer and stronger 
SSMs; in contrast, inconsistent cues can attract user attention, but they are not able to 
contribute to building strong SSMs (Zwaan & Radvansky, 1998). The literature inspired 
the current study to consider the role of congruence between prior experience and current 
game experience in the process of achieving spatial presence; therefore, the study 
proposed the third hypothesis as:   
H3: The higher the level of congruence between people’s prior experience and 
current game experience, the higher level of spatial presence the people will report; 
alternatively, the higher the level of the incongruence between people’s prior experience 
and current video game experience, the lower level of spatial presence the people will 
report. 
In addition to experience, other variables may affect the construction of SSMs, 
including attitudes (toward the mediated activity and the medium), skill (at playing video 
games), and demographics. The role of these variables is addressed in the following 
research question: 
RQ3: How do attitudes, gaming skill, and demographics impact the construction 
of SSMs, respectively
  21 
 
A model showing expected relationships is shown in Figure 1 
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CHAPTER III 
METHODS 
3.1. Sample and Procedures 
To answer and test the research questions and hypotheses, a quasi-experiment was 
designed and conducted. Specifically, a quasi-experiment is a controlled experiment 
without random assignment (Kerlinger & Lee, 2000). In this study, people had gained 
certain prior experience from their daily life, and it is hard to manipulate such prior 
experience in a short time study; therefore, prior experience types were measured before 
participants interacted with the experimental stimulus. Although the quasi-experimental 
design suffers threats to internal validity due to lack of random assignment (Atwater & 
Babaria, 2001), according to Goldberg (1990), the quasi-experiment is more advanced in 
minimizing threats to external validity of a study, which allows the study to have larger 
generalizability. Therefore, it is appropriate to use the quasi-experiment design in this 
study.  
The current study was conducted in a media lab equipped with a high-resolution 
large screen flat TV and a XBOX 360 game console located in the School of 
Communication at Cleveland State University. In terms of the video game used in the 
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study, since basketball is a very popular sport in the United States, and people have 
different experience with the sport to help the study get fairly evenly distributed 
condition groups, a basketball game was used. Two mainstream basketball video games, 
NBA2K10 and NBA Live 2010, were available to be selected for the study. According to 
the user and critic’s ratings retrieved from Gamespot.com, NBA 2K10 has higher scores 
on both two ratings, so NBA 2K10 (ESRB Rating: Everyone) was used in the experiment.  
Although recruiting college students as study sample is often criticized for not 
being representative of the entire population, it seems appropriate in this study. 
According to the data retrieved from 2009 Essential Facts about the Computer and Video 
Game Industry reported by ESA (2009), adults (older than 18) are main consumers of 
video games. 49% of video game players are between 18 to 49 years old, and 25% of 
game players are younger than 18 years old. Most college students belong to either one of 
two age groups, and this sample can be considered as a good representation of the 
population. Therefore, 100 college students from a medium-sized Midwestern university 
were selected for the experiment. Participation in the study was voluntary, but 
participants also received extra credit or fulfilled course requirements for participating in 
the research.  
The entire experiment procedure was: the researcher first set up a 10 minute game 
prior the arrival of a subject. After the subject’s arrival at the lab, the subject was asked to 
finish a pre-test questionnaire measuring related to the independent variables; then, the 
subject started to play the game on the system by using the default game controller and 
game settings. All subjects experienced the game in the exactly same condition. After the 
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subject finished the interaction, he or she was asked to finish another game playing 
questionnaire to conclude the experimental process.   
3.2. Measurement 
The entire measurement was divided into two questionnaires, which are “Pre-test 
Questionnaire” and “Game Playing Experience Questionnaire.” Both questionnaires are 
in Appendix I. The pre-test questionnaire dealt with several concepts: Personal prior 
experience, attitudes toward the real world activity (basketball) and video games, gaming 
skill, and subjects’ demographics information. 
3.2.1. Personal prior experience. This section included 5 questions measuring a 
subject’s types of prior experience with basketball and level of knowledge about the 
sport. Specifically, “I have a lot of experience playing basketball in the real world” was 
about measuring direct real experience, “I often play basketball video games” measured 
direct virtual experience, “I often watch basketball games on TV, the Internet, or other 
media channels” measured indirect virtual experience, “When I go to a basketball court, I 
usually watch people playing basketball rather than play it” was used to measure people’s 
indirect real experience, and “In general, I am knowledgeable about basketball” measured 
people’s knowledge of basketball. Subjects were asked to indicate what extent they 
agreed with these statements on a 1 to 7 Likert scale (1 means strongly agree, and 7 
means strongly disagree). These measures were treated as single item indicators. 
3.2.2. Attitudes toward basketball and video games. Two items composed this 
section. One item was designed to measure media users’ attitudes toward the mediated 
activity, playing basketball (e.g., “In general, I like playing basketball.”), another item 
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was used to measure participants’’ attitudes toward the medium, video games (e.g., “In 
general, I like playing video games.”). These two statements were also measured by using 
a 1 to 7 (from strongly agree to strongly disagree) Likert scale. 
3.2.3. Gaming skill. In this section, 9 items from Bracken and Skalski (2005) 
were used to measure a subject’s game playing skill. For example, “I have no problem 
handling the multiple buttons on currently popular game controllers” and “I can easily 
figure out how to play new games.” These 9 items were also measured by using a 1 to 7 
(from strongly agree to strongly disagree) Likert scale. The Cronbach’s alpha of this 9 
items skills scale was .96 indicating high reliability. 
3.2.4. Demographics. Subjects were asked to indicate their gender, age, and race 
in this section. This section didn’t include other items that are often used in demographics 
measurement, to reduce subjects’ physical fatigue when answering questionnaires. 
On the second questionnaire, subjects were asked to finish questions regarding 
their gaming experience; specifically, these measurements were of SSM, sense of spatial 
presence, congruence, and attention.  
3.2.5. SSM. Six items retrieved from MEC Scale (Vorederer et al., 2004) were 
used to measure subjects’ spatial situation models. Items like “I was able to imagine the 
arrangement of the spaces presented in the video game very well” and “I was able to 
make a good estimate of the size of the presented space” were listed and measured on a 1 
through 5 (from strongly disagree to strongly agree) Likert scale. A good reliability of 
this 6 items scale was indicated by the Cronbach’s alpha of .92. 
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3.2.6. Spatial presence. This section measures subjects’ level of spatial presence 
during playing the game. Based on the MEC scale, 8 items composed this section and 
were measured on a similar 1 to 5 Likert scale. For example, “I felt I was like actually 
there in the environment of the video game” and “It seemed as though I actually took part 
in action of the video game.” The reliability check of this 8 items scale got the Crobach’s 
alpha of .90 indicating a high reliability.  
3.2.7. Congruence. 3 items were included in this section to measure subjects' 
feeling of congruence between the current gaming experience and their prior experience. 
Specifically, these items were used to examine whether players can successfully apply 
their mental models gained from their prior experience to certain game environments and 
achieve consistent corresponding results. Items like “The game is consistent with my 
understanding of basketball” and “I felt that I could successfully apply my previous 
knowledge about the basketball or other basketball video games to this video game” were 
listed to compose the scale. The scale was developed by the researcher, and the 
Cronbach’s alpha of this 3 items consistency scale is .74 indicating an acceptable 
reliability.  
A total of 40 questions were included in the questionnaire. In the experiment, the 
participant’s personal prior experience, gaming skill, and demographics were measured 
as independent variables, and the SSM, spatial presence, and congruence were measured 
as dependent variables. All scale reliabilities are shown in Table 2. 
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Table 2. Scale Reliabilities 
Scales Number of Items Cronbach’s alpha 
Gaming Skill 9 .96 
SSM 6 .92 
Spatial Presence 8 .90 
Congruence 3 .74 
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CHAPTER IV 
RESULTS 
After continuously measuring these variables, all the data collected from the 
experiment were input into SPSS for data analysis. Because all independent and 
dependent variables are measured continuously, bivariate correlation and hierarchical 
multiple regression analyses were used to analyze the data and test the hypotheses. 
4.1. Sample Description 
According to the demographic data collected from the experiment, among a total 
of 100 subjects who have participated in the study, 46% (n=46) were male, and 54% 
were female (n=54). Subjects’ ages were in a range of 18 to 48, with a mean of 24 years 
old. In terms of race, 65% of subjects were white (n=65), 26% were African American 
(n= 26), and 2% were Asian (n=2). Hispanic and Pacific Islander were 1% for each (n= 
1 for each), and other races were 5% (n= 5). More descriptive statistics about all 
variables can be found in Appendix II.  
The results also indicated that 38% of subjects (n= 38) have a lot of experience of 
playing basketball in real world (M= 2.89, SD= 1.50), and 19% of subjects (n= 19) 
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reported that they often play video games on basketball topic (M= 2.04, SD= 1.33). On 
the other hand, a majority of participants (63%) indicated that they often watch basketball 
games on TV, the Internet, or other media channels (M= 3.70, SD= 1.47), and 36% of 
participants would like to watch others playing basketball rather than participate in real 
world basketball games (M= 2.95, SD= 1.37). In general, most subjects (67%) 
considered themselves as knowledgeable about basketball (M= 3.71, SD= 1.20), and 
have positive attitudes toward playing basketball (55% with M= 3.37, SD= 1.50) as well 
as toward playing video games (55% with M= 3.58, SD= 1.29). 
Regarding gaming skill, only 23% of subjects indicated that they were skillful 
game players and able to handle a new game in a short time; in contrast, 47% of 
participants did not consider themselves as skillful players (M= 34.69, SD= 14.25). 
Furthermore, considering SSMs, over half of subjects (53%) reported that they 
had concrete SSMs of the game presentation and were able to imagine spatial 
environments presented in the game (M= 22.76, SD= 5.38). For another important factor, 
congruence, the result indicated that 44% of participants were able to successfully apply 
their mental models to the game context. This achieved results that are consistent with 
their estimations based on prior experience and knowledge (M= 10.40, SD= 3.14). In 
terms of spatial presence, 37% of subjects reported that they experienced a high level of 
spatial presence when playing the video game (M= 28.55, SD= 6.86). 
4.2. Research Question 1 
There are many literatures addressing the impact of real and virtual experience on 
people’s attitudes and behaviors; however, it is hard to find support for the influence of 
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these two kinds of experience on construction of SSMs. Hence, the first research question 
asked which one is more influential in building SSMs, comparing virtual prior experience 
and real prior experience. A multiple regression with the virtual and real experience 
variables was conducted to examine the contribution of each factor in constructing SSMs. 
The result indicated that both types of experience made a contribution to the 
construction of SSMs. Specifically, according to Pearson product-moment correlations 
between each type of experience and the SSM, both people’s virtual (r = .24, p = .007) 
and real (r = .23, p = .010) experience were positively related to the construction of 
SSMs. A significant regression model was also found, with an R Square of .086 (F (2, 97) 
= 4.55, p = .013); 8.6% of variance of the SSM can be explained by people’s prior virtual 
and real experience, and these two types of experience significantly contribute to the 
construction of SSMs.  
Regarding the contribution of each type of experience, neither one was found to 
have a significant unique contribution to the SSM. However, based on Beta coefficients 
of these two factors, people’s virtual experience had an almost significant unique 
contribution to the construction of SSMs (ß= .19, p = .07), which is larger than the 
unique contribution of real experience to the SSM (ß = .17, p = .10). Regarding the first 
research question, although virtual and real prior experience do not have a unique impact 
on the SSM, the result suggests that they significantly contribute to the SSM combined, 
and that they make a fairly equal contribution individually. 
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Table 3. 
Multiple Regression Predicting the SSM from Context of Personal Prior Experience 
Block # Variable r Final ß R2 F 
1 Real .23* 0.17 
 Virtual .24* 0.19 
0.07 4.55* 
Adjusted R2 = .07  
* denotes p< .01. 
 
4.3. Research Question 2 
Since an SSM plays an important role in the process of generating a sense of 
spatial presence, the second research question focused on the impacts of the four types of 
experience on building the SSM. Specifically, the research question asked among four 
types of experience (direct virtual, direct real, indirect virtual, and indirect real), which 
one is the most influential in building the SSM. 
By using a multiple regression model, the study found that these 4 types of 
experience significantly contribute to the construction of SSMs (R2 = .15; F (4, 95) = 4.20, 
p = .004). Specifically, 15% of variance of SSMs can be explained by these 4 types of 
experience together, and people who have more these types of prior experience are more 
likely to have a stronger SSM when they playing the game. Pearson product-moment 
correlations results also indicated that among 4 types of experience, two of them 
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significantly correlated with the SSM. People’s direct real (r = .37, p = .00) and direct 
virtual (r = .26, p = .00) basketball experience were found to have positive correlations 
with the construction of SSMs; in other words, the more the people have direct real prior 
experience (e.g., playing basketball in the real world) and direct virtual prior experience 
(e.g., playing basketball video games), the stronger the SSM they will get when they 
playing video games. Besides those two significant correlations, people’s prior indirect 
virtual (e.g., watching basketball games on media channels) experience was found to 
have a nearly significant correlation with the SSM (r = .16, p = .06). Interestingly, the 
last type of experience, indirect real experience was negatively correlated with the SSM 
(r = - .14, p = .08). Although the correlation is not statistically significant, it still 
demonstrated something that the study did not expect.    
To answer the second research question, Beta coefficients of each type of 
experience have to be reviewed. According to the results, only one out of four types of 
experience has significant contribution to the SSM. With a Beta coefficient of .33 (p = 
.01), people’s direct real experience explains the most amount of variance of SSM among 
all 4 types of prior experience. Less than the direct real experience, the direct virtual 
experience is the second most influential (though non-significant) factor to the SSM (ß = 
.14, p = .20). Finally, people’s indirect virtual experience (ß = - .04, p = .73) is more 
influential than indirect real experience (ß = .00, p = .98) to the SSM though both of 
them do not have significant unique contribution. In sum, based on the results, the order 
of contributions of each type of experience to the construction of SSMs is: Direct real > 
Direct virtual > Indirect virtual > Indirect real. 
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Table 4. 
Multiple Regression Predicting the SSM from Types of Personal Prior Experience 
Block # Variable r Final ß R2 F 
1 Direct Real 0.37** 0.33* 
 Direct Virtual 0.26* 0.14 
 Indirect Virtual 0.16 -0.04 
 Indirect Real -0.14 0.00 
0.15 4.20* 
Adjusted R2 = .12  
* denotes p< .01; ** denotes p< .001 
 
4.4. Hypothesis 1 
The first hypothesis posited that direct experience has a stronger impact on 
constructing SSMs than indirect experience during video game play. To test the 
hypothesis, a similar multiple regression model was conducted.  
This time, only direct experience was found to have a significant positive 
correlation (r = .38, p = .00) with the construction of SSMs; on the other hand, people’s 
indirect experience only shared a very small amount of variance with the SSM. However, 
the regression model was found to be significant. Specifically, with an R Square of .14 (F 
(2, 97) = 8.14, p = .00), the direct experience and indirect experience together explain 
14.4% of variance of the SSM. 
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Moreover, the results indicated that people’s direct experience has a significant 
unique contribution (ß = .38, p = .00) to the construction of SSMs, while indirect 
experience does not (ß = - .04, p = .65). Therefore, direct experience has a stronger 
impact on constructing SSMs than indirect experience, in support of hypothesis 1. 
Table 5. 
Multiple Regression Predicting the SSM from Directness of Personal Prior Experience 
Block # Variable r Final ß R2 F 
1 Direct .378** .38** 
 Indirect 0.02 -0.04 
0.14 8.14* 
Adjusted R2 = .13  
* denotes p< .01; ** denotes p< .001 
 
4.5. Hypothesis 2 and Research Question 3?
The second hypothesis proposed a positive relationship between people’s game topic-
related prior experience and the SSM; in other words, the more game topic-related prior 
experience and knowledge people have, the stronger SSMs they will get. Independent 
variables including prior experience and knowledge, attitudes, gaming skill, age, and 
gender were input into a hierarchical regression model, with SSM as the dependent 
variable; in more detail, prior experience and knowledge was entered as the first block, 
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followed by attitudes toward basketball and video games as the second block, and gaming 
skill and gender were entered in the model as the third and fourth blocks.  
Reviewing Pearson product-moment coefficients among all entered variables, 
most of them significantly correlate with the SSM, including knowledge (r = .28, p = 
.00), gaming skill (r = .46, p = .00), gender (r = .17, p = .05), and attitudes toward 
basketball (r = .39, p = .00) and video games (r = .33, p = .00). On the other hand, as 
Table 6 shows, only gaming skill was found to have significant unique contribution to the 
construction of SSMs (ß = .50, p = .00). The other variables, such as knowledge and 
prior experience, did not have statistically significant unique contributions to the SSM. 
However, this is not to say that there is not support for the proposed hypothesis. 
As shown in the entire regression model results, the knowledge and experience block was 
found significant in predicting the SSM. Specifically, a positive relationship between 
people’s prior experience and the SSM (R = .41) was supported. A R Square Change of 
.17 (F (5, 93) = 3.71, p = .00) indicated that 16.6% of variance of the SSM can be 
explained by people’s game topic-related prior experience; that is to say, people who 
have more prior experience and knowledge about a certain video game topic are more 
likely to have a strong SSM when they are playing related games. Moreover, the results 
also indicated that game playing skill is positively related to the construction of SSMs (R2 
Change = .061, F (1, 90) = 7.83, p = .01). In other words, people who have better skill in 
video games are more likely to build a strong SSM than people who have less skill. One 
more finding is that people’s attitudes were also found to have a significant contribution 
in predicting the SSM (R2 Change = .07, F (2, 91) = 4.18, p = .012). Although it was not 
main purpose of this study, this positive relationship suggests that people who have more 
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positive attitudes toward a game topic and video games are more like to build strong 
SSMs. 
In sum, hypothesis 2 was partially supported by the results, and two more factors, 
gaming skill and attitudes, were found to have a positive impact on the construction of 
SSMs. 
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Table 6. 
Multiple Regression Predicting the SSM from Personal Prior Experience, Gaming 
Skills, and Attitudes 
Block # Variable r Final ß R2 Change F 
Change 
1 Direct Real 0.38** 0.17 
 Direct Virtual 0.25* 0.02 
 Indirect Virtual 0.16 -0.14 
 Indirect Real -0.13 0.08 
 Knowledge of 
Basketball 
0.28* 0.06 
0.17 3.71* 
2 Attitudes toward 
Basketball 
0.39** 0.22 
 Attitudes toward 
Video Games 
0.33* -0.07 
0.07 4.18* 
3 Gaming Skill 0.46* .50* 0.06 7.83* 
4 Gender 0.17* -0.13 
 Age 0.04 0.17 
0.03 1.76 
R2 = .32, Adjusted R2= .25, F (10, 88) = 4.23**  
* Denotes p< .01; ** denotes p< .001 
 
4.6. Hypothesis 3 
The ultimate purpose of this study is about the sense of spatial presence. The 
study expects to unveil factors that can impact users achieving spatial presence during 
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media interactions. Therefore, the last hypothesis proposed a positive relationship 
between congruence and level of spatial presence. The higher the level of congruence 
between people’s prior experience and current game experience, the higher level of 
spatial presence the people will report; alternatively, the higher the level of the 
incongruence between people’s prior experience and current video game experience, the 
lower level of spatial presence the people will report. 
Since achieving spatial presence occurs at the second level in the Two Level 
Process Model of Spatial Presence, the variable congruence as well as the SSM were 
entered in two blocks in a regression model to predict the dependent variable spatial 
presence. Based on the results of correlations, both congruence (r = .42, p = .00) and 
SSM (r = .32, p = .00) were found to have significantly positive correlations with spatial 
presence. On the other hand, the Beta coefficients of each variable indicated that 
congruence has a unique contribution to achieving spatial presence (ß = .37, p = .00); in 
contrast, SSM was not found to have significant unique contribution to spatial presence, 
which varied from the study’s expectation. 
However, considering the whole regression model, the results demonstrated that 
both congruence and SSM are effective in predicting people’s sense of spatial presence. 
Specifically, with a R Square Change of .10 (F (1, 98) = 10.93, p = .00), a positive 
relationship between the SSM and level of spatial presence was supported by the results; 
in other words, people with stronger SSMs are more likely to have higher level of spatial 
presence, which is also consistent with the relationship suggested by Wirth et al. in the 
Two Level Process Model of Spatial Presence. Furthermore, after controlling for the 
SSM, congruence was also found significant in predicting spatial presence, with an R 
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Square Change of .08 (F (1, 97) = 9.94, p = .00). Thus, the positive relationship between 
congruence and spatial presence proposed by the study was supported. 
In sum, hypothesis 3 was supported by the results. More congruence resulted in 
more spatial presence. 
Table 7. 
Multiple Regression Predicting Spatial Presence from the SSM and Congruence 
Block # Variable r Final ß R2 Change F 
Change 
1 SSM .32* 0.08 0.10 10.93* 
2 Congruence .43** 0.37* 0.08 9.94* 
R2 = .18, Adjusted R2 = .17, F (2, 97) = 10.93** 
* denotes p< .01; ** denotes p< .001 
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CHAPTER V 
DISCUSSION 
5.1. Summary of Results 
In general, according to the Two Level Process Model of Spatial Presence, the 
SSM as one type of mental model connects people’s media interactions with the 
psychological sensation of spatial presence. Many factors are involved in this process and 
can potentially impact the process. This study examined people’s prior experience and 
knowledge as factors that may impact the SSM and sense of spatial presence. The results 
somewhat supported the influence of experience. Four types of prior experience including 
direct real experience, direct virtual experience, indirect real experience, and indirect 
virtual experience were examined individually, and direct real was found to have a 
significant and unique contribution to building SSMs. Direct experience seems more 
effective than indirect experience in predicting an SSM, and virtual experience has a 
comparable contribution to real experience in building an SSM. Only direct experience 
was found to contribute significantly and uniquely to the construction of SSMs. 
Furthermore, the results indicated that gaming skill plays the most important role 
in forming SSMs when people play video games. Skill explains a significant amount of 
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variance of the SSM, and has a significant unique contribution (the only significant 
unique contribution considering all predictor variables together, in fact). A significant 
positive relationship between people’s gaming skill and SSMs was found. Another 
finding is that people’s attitudes toward video games and game topics are positively 
related to the SSM. The results suggest that people who have more positive attitudes 
toward video games and certain game topics are more likely to construct stronger SSMs 
when they play related video games, although this may be dependent on skill. The 
relationship between skill and attitudes toward games bears further exploration in future 
research.  
Regarding factors that may be influential in the process of promoting SSMs to the 
sensation of spatial presence, one factor, congruence, was found to have a significant 
impact in achieving spatial presence. A positive relationship between levels of 
congruence and levels of spatial presence was supported. The study also corroborated the 
positive relationship between SSMs and spatial presence, which was proposed by Wirth 
et al. (2007), although congruence was the only variable to make a unique contribution. 
In the following section, the implications of these findings will be discussed in detail. 
5.2. Prior Experience and SSMs 
Due to the importance of the SSM in achieving spatial presence, many researchers 
have investigated various factors that are potentially essential in the forming SSMs. 
Therefore, a goal of this study was to examine what media user factors can impact the 
construction of a SSM. In this study, people’s prior experience was proposed to be a 
critical user factor in the process.   
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Previous literature has shown that people’s prior experience and knowledge can 
impact the process of building SSMs (van Dijk & Kintsch, 1983; Blanc & Tapiero, 2001; 
Graesser, Singer, & Trabasso, 1994; Johnson-Laird, 1983). However, most of these 
studies focused on SSMs formed through reading texts. Due to the common 
characteristics of mental representations, the current study expected a positive 
relationship between people’s prior experience and SSMs in a game context. The results 
supported the hypothesis. People who have more game topic-related experience and 
knowledge are more likely to have stronger SSMs when they are playing related video 
games. Other factors--gaming skill and attitudes--were also found significant in 
predicting SSMs; these will be discussed separately. 
The results also indicated that prior experience individually does not have a 
significant unique contribution to the SSM. This is mainly because of the correlations 
among the four types experience. More specific aspects of prior experience, such as 
context, directness and each type of experience, were addressed in RQ 1, H 1, and RQ 2 
and will now be discussed. 
5.2.1. Real experience vs. virtual experience. Not many studies have 
investigated the impacts of real and virtual experience on people’s mental 
representations. In one of the few investigations, Arthur, Hancock, and Chrysler (2007) 
did not find any significant difference in how real and virtual experience affected SSMs. 
Most previous studies focused on less interactive behaviors to measure impacts of real 
and virtual, however, such as reading texts or maps. Video game play is a more complex, 
interactive behavior; therefore, the current study addressed the issue of impact of real and 
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virtual experience on mental models in RQ 1 with an expectation of finding a difference 
between them in a game context. 
According to the results, people’s real and virtual experience together explained a 
significant amount variance of the SSM, which demonstrated that people who have more 
real and virtual prior experience will be more likely to have strong mental models when 
they are playing video games related to those experiences. However, regarding the unique 
contribution of each individual factor, both real and virtual experience did not have 
significant unique contributions to the construction of an SSM, though the real 
experience was found to have a larger contribution than the virtual experience. In other 
words, neither real nor virtual experience individually predicted the SSM. 
Although the results of RQ 1 present some contradictions, they are still 
informative. They suggest that experience is important in constructing SSMs, and that 
real and virtual experience should be considered together in predictive models. This may 
be due to a natural relationship between experience types. For example, some people like 
playing basketball in the real world, which will give them a lot real basketball experience, 
and these people may also play basketball video games. Although their real and virtual 
experience together significantly predict their SSMs in game play, it may be difficult to 
predict SSMs by solely observing either real or virtual experience. Consistent with this 
argument, the results show a significant correlation between people’s real and virtual 
experience (r = .32, p = .00), indicating that people who have more real experience tend 
to have more virtual experience. 
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The presence of such results is mainly because of the complexity of people’s prior 
experience and difficulty of clearly dividing types of experience. Specifically, it is 
unlikely for people to have only one type of experience in the current world. People 
regularly interact with people, media, and other objects in their daily life, giving them a 
variety of prior experience types. Ideally, this study would have liked to experimentally 
manipulate experience types to test for relationships more cleanly. It would have been 
helpful to test the causal relationships in this study by comparing one real experience 
group, one virtual experience group, etc. But this was unrealistic given that (a) experience 
types develop over long periods of time, and (b) people develop many types of 
experiences. Therefore, this study had to rely on a more limited quasi-experimental 
design.   
Although real and virtual experience types were not found to have unique 
contributions, a (non-significant) difference between them was still indicated by the 
results. Comparing these two groups, virtual experience contributed more than real 
experience in predicting the SSM. Assuming a real difference, this gap may be due to the 
similarities existing between people’s virtual experience and playing video games. Due to 
these similarities, it may be easier for people to transfer their virtual experience to game 
play, helping them to build strong SSMs. However, this post-hoc thinking should be 
further tested to see if there is indeed a real difference here. 
5.2.2. Direct experience vs. indirect experience. According to Miller and 
Miller (1996), attitudes produced by direct experience are more accessible in a 
consummatory situation, and attitudes formed through indirect experience are more 
accessible in an instrumental situation. Therefore, they suggested that attitudes formed 
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through direct experience are more predictive than attitudes formed through indirect 
experience in predicting people’s consummatory behaviors; on the other hand, attitudes 
generated by indirect experience are more effective in predicting instrumental behaviors. 
Although their study was more about attitudes research, it is still useful in the current 
study. Since playing video games is more like consummatory behaviors, H1 proposed 
that the direct experience is more effective than indirect experience in predicting SSMs. 
The entire regression model was found significant, which suggested that both 
people’s direct and indirect experience can successfully predict the construction of SSMs. 
Specifically, people who have more direct experience and indirect experience together 
are more likely to have stronger SSMs. Examining unique contributions of direct and 
indirect experience found that the direct experience has a significant unique contribution 
in explaining and predicting SSMs; in contrast, there was no significant unique 
contribution found from the indirect experience. The results successfully supported the 
hypothesis.  
In addition to the hypothesis, more interesting findings can be found from the 
results. Compared to direct experience, indirect experience contributes negatively to the 
SSM though the contribution is not significant. In other words, people who have more 
indirect experience tend to have weaker mental models when they are playing video 
games. Such results do not make any sense at the first glance, but an explanation can be 
made to provide a better understanding. 
As what discussed above, mental models are dynamic, and people can have 
several different mental models at the same time. On the other hand, if a people spend a 
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lot time on indirect interaction, it must negatively impact his/her available time to do 
direct interaction. Therefore, when these people are required to play a video game, they 
may encounter more distractions when he/she building a gaming SSM due to their lack of 
direct experience with the video game. For example, when a people who often watch a 
basketball game are asked to play a basketball game, they may be able to build a strong 
SSM of the game at the beginning since they have a lot experience of watching basketball 
game. However, because of unfamiliarity with playing the game, they may need to focus 
more on building mental representation of the game controller so that they can get a 
better performance in the game. Such distraction may finally weaken the person’s mental 
representation of the game. Again, this finding needs to be replicated significantly before 
a firm statement can be made, but there is a least weak evidence suggesting this. 
5.2.3. Comparison of four types of prior experience. The current study 
suggested that prior experience has two properties, which are directness and context. 
Each property has two values: directness can be divided into direct and indirect, and 
context can be divided into real and virtual. By combining values of each property, 
people’s prior experience can be divided into four specific types, which are direct real 
experience, direct virtual experience, indirect real experience, and indirect virtual 
experience. RQ 1 and H1 have examined these two properties separately. To compare 
individual impacts of the four types of prior experience on the construction of SSMs was 
the goal of RQ 2. 
The results indicated that four types of prior experience together can significantly 
predict the SSM. Fifteen percent of the variance in the SSM can be explained by these 
four kinds of experience. Examining the contribution of four types of experience 
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individually, the direct real experience was found to have the largest and only significant 
unique contribution among them. Unique contributions of other three types of experience 
can be listed from large to small as direct virtual > indirect virtual > indirect real. The 
result of the direct real prior experience as the most influential in building SSMs among 
four types of prior experience was also consistent with the two findings reported in 
previous sections. The important role of direct real experience in constructing an SSM is 
consistent with core assumptions of presence, particularly the notion that presence is the 
perception of the virtual as real. It makes intuitive sense that people who have a higher 
level of direct real experience with a behavior would have a stronger mental model of the 
behavior, ultimately leading to presence. 
5.3. Gaming Skill and SSMs 
The current study did not address the role of skill in any hypotheses, but the 
results indicated that gaming skill is a significant factor in building SSMs. After 
controlling other variables, 6.1% of variance of the SSM can be explained by gaming 
skill. Furthermore, with a significant unique contribution of the variable to the SSM, a 
positive relationship between gaming skill and SSMs was supported by the results. Such 
results suggest that players’ gaming skill level positively influences their SSMs formed 
through playing a game. Specifically, people who are more skillful are more likely to 
construct stronger SSMs when they are playing video games.  
Some scholars have tested the relationship between player skill and presence, and 
the current study provided a different perspective to link these two variables based on 
previous literature. For example, Bracken and Skalski (2005) suggested that other 
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dimensions of presence may be affected by players’ skill level after they found a 
significant positive relationship between players’ skill level and spatial presence 
experienced while playing a high definition video game. While the current study did not 
relate skill level directly to people’s sense of spatial presence, it connected skill with 
SSM, suggesting a mediated relationship. Specifically, people with higher skill level will 
build stronger SSMs, and stronger SSMs will generate higher level of spatial presence.  
The result is also consistent with what the Two Level Process Model of Spatial 
Presence suggested. According to the model, attention plays an important role in building 
SSMs in the first level. The more attention the players can focus on processing spatial 
information received from media, the stronger the SSMs they will get at the first level, 
and finally the higher level the spatial presence they will achieve at the second level. 
However, for players with lower gaming skill level, they have to distribute more attention 
on remembering functions of buttons on a controller, and figuring out how to control 
their characters correctly, which will reduce the amount of attention that can be 
distributed on processing media information and building SSMs. This would likely give 
them weaker SSMs. Therefore, the result also suggested that game consoles mapping 
human behaviors more naturally with less certain skills required should be more effective 
in heightening players’ spatial presence and enjoyment, consistent with recent research 
(Skalski, Tamborini, Shelton, Buncher, & Lindmark, 2010).     
5.4. Congruence and Spatial Presence 
According to the Two Level Process Model of Spatial Presence, media users have 
to consider SSMs of a media environment formed at the first level as Primary Ego 
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Reference Frame (PERF) so that they can promote to spatial presence at the second level. 
Several media and user factors, such as involvement and suspension of disbelief, were 
suggested by Wirth et al. (2007) to play supporting roles in this process. The current 
study proposed that one more factor – congruence-can also can be influential in the 
process of achieving spatial presence. Specifically, the more congruence between 
players’ prior experience and current gaming experience, the higher the level of spatial 
presence people will achieve. In the study, level of congruence is more about 
applicability of prior experience to the current gaming context; this is to say that if people 
can apply their prior experience and knowledge to the current game situation to solve 
certain problems or achieve better performance, it demonstrates higher level of 
congruence; in contrast, if people find that their prior experience and knowledge are not 
applicable to the current situation, a lower level of congruence between prior experience 
and current gaming experience could be considered.    
The results indicated that a significant amount of variance of spatial presence can 
be explained by congruence, and a positive relationship between the level of congruence 
and level of spatial presence was supported. Given congruence is directly related to 
spatial presence, the current study also ran an overall regression model to find out how 
important congruence would be. By putting congruence along with personal experience, 
SSM, and gaming skill into the regression model to predict spatial presence, the results 
indicated that congruence (ß = .33, p = .01) is the most important factor in the process of 
forming spatial presence; among all of these variables, only congruence was found to 
have a significant unique contribution to forming spatial presence. 
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The supported relationship provides researchers with more connections among 
previous literatures. As Reeves and Nash (1996) suggested, human automatically respond 
socially and naturally to mediated presentations because the human brain evolved in a 
world in which only humans exhibited rich social behaviors. Hence, when people 
encounter any media environments, they will automatically respond to those 
environments based on prior experience and knowledge. In other words, people will 
automatically apply what they have learned from prior experience to similar current 
situations. Therefore, they will be upset about it and feel less involved if they find that 
their prior experience and knowledge do not work in an expected manner. If such 
incongruence occurs in a mediated environment, they are more likely to consider the 
mediated presentation as fake or unrealistic, which will diminish their sense of spatial 
presence. For example, if people find that they can make almost every three-point shot in 
a video game, and get a 80% three-point shot percentage (when the average is closer to 
30%-40%), they will probably feel unreal even though they may be winning the game, 
and the incongruence may weaken their sense of spatial presence. In contrast, even 
though they are using more mildly immersive media, people still can get higher level of 
spatial presence if they can feel higher level of congruence. For example, when people 
watch frightening movies or read novels, characters presenting appropriate behaviors or 
strategies that are congruent with viewers’ prior experience or knowledge in certain 
dangerous situations may give people a higher sense of spatial presence.  
Since people automatically apply their experience and knowledge to certain 
related mediated situations, people can get feedback and evaluate their level of spatial 
presence based on the results of this application. However, the effects of congruence may 
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be different with effects of other factors, such as gaming skill. Congruence is more likely 
to happen at the second level, which is more directly related to spatial presence; in 
contrast, gaming skill is more related to people’s mental representations. This is to say, 
people have to be skillful so that they can perform certain behaviors in game 
environments, but to be skillful only provide people with higher possibility to achieve 
high level of spatial presence. In the second level, whether getting congruence between 
prior experience and current gaming experience will influence people’s level of spatial 
presence even though they are skillful in controlling games. Such direct relationship also 
can be seen in contemporary game design. In addition to pursuing better graphics and 
sound effects, game designers also focus on improving artificial intelligence (AI) of 
characters in games so that players can get more congruent responses after they 
performing certain behaviors in games. 
5.5. SSMs and Spatial Presence 
Wirth et al. posited a positive relationship between level of SSMs of media 
environments and sense of spatial presence in their Two Level Process Model of Spatial 
Presence. They suggested that people who build stronger SSMs at the first level will get 
higher level of spatial presence at the second level, and vice versa. However, the scholars 
did not test the assumption in their study. Although the current study did not list the 
proposed relationship as a hypothesis in the paper, the assumption was tested in the data 
analysis because of lack of empirical evidence and its importance in connecting other 
findings of the study. 
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The results supported the assumption, though no unique contribution was found 
from SSMs to spatial presence. However, this does not deny the positive relationship 
between SSMs and spatial presence. In this case, the result not only validates the main 
frame of the Two Level Process Model of Spatial Presence, but also connected more 
findings of the study. Specifically, based on the relationship between people’s prior 
experience and SSMs, SSMs indeed play an important role in connecting people’s prior 
experience and spatial presence in a game context. On the other hand, through this 
dimension, people’s skill also can be indirectly related to the sense of spatial presence. 
Hence, it is rational to add prior experience and skill into the model as two user factors 
that are effective at the first level. 
In sum, several new linkages could be added into the Two Level Process Model 
of Spatial Presence. Specifically, more prior experience and knowledge will heighten 
SSM levels, and finally lead players to higher levels of spatial presence. Gaming skill is a 
strong moderator that will enhance SSMs when gamers play, which will also strengthen 
their sense of spatial presence. At the second level, congruence between prior experience 
and current gaming experience was found to be a strong predictor in the process of 
promoting to spatial presence; a significant positive relationship between congruence and 
level of spatial presence was detected.  
5.6. Limitations 
As in almost all research, there were several limitations associated with this study. 
Specifically, these limitations concerned the sample, the measurement, and the 
experimental design. 
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First of all, the study recruited college students as samples of the study, which 
may constrain the generalizability of the results due to the potential problem of 
representing the whole population by using college students. As discussed above, 
although college students are well within the age group of majority of game players, they 
still do not represent the whole game population. For example, according to ESA’s latest 
2010 Essential Facts about the Computer and Video Game Industry, 49% of game players 
are in age group of 18 to 49 years old, which is a very broad range, and there are also 
26% of players are above age 50. Comparing to the fact, college students gather in a 
younger age group. In this data, almost 75% of the sample is below age 25, which may 
impair the generalizability of the results. Furthermore, since this study was conducted at a 
campus in a relatively dense urban community, students are closer and have more 
opportunities to access various information and knowledge about video games and sports 
events from their peers as well as regular media channels, which all may affect them. In 
other words, students may be more informed on video games and sports than average 
people who are not on campus. Recruiting subjects from a broader community would 
help overcome this limitation. 
Second, refining the definition of prior experience used in the current study is still 
necessary. In previous research, people’s experience was usually treated as a primitive 
concept, and hardly any scholars defined it. The current study tried to explicate the 
concept and divide it into four different groups; however, the current definition is still not 
perfect. Due to the characteristics of experience, it is hard to completely and clearly 
divide people’s prior experience into groups. Correlations existing among groups 
confounded the definitions and generated certain problems in measurement. For example, 
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there are some confusions existing between indirect and virtual experience. People may 
feel more comfortable to consider virtual experience is equal to indirect experience, or 
consider virtual experience as one type of indirect experience. Better and clearer 
definitions may allow the study to have more accurate measurement as well as 
predictability. 
Third, the current study used a quasi experimental design to examine hypotheses 
and research questions. Because of the difficulty of manipulating people’s prior 
experience, this study considered the concept as naturally formed groups, and used a non-
experimental design. However, just as what discussed above, one deficiency of such 
design is lack of random assignment and control, which threatens the study’s internal 
validity and introduces inaccuracy to the results due to potential existence of confounding 
variables. Lack of manipulation in an experimental process makes it harder to test 
expected causal relationships. To use a better experimental design, for example, 
researchers could add a training session to manipulate subjects’ levels of knowledge and 
experience about certain game topic before letting subjects to play video games. 
Although such design is more complicated in operation, it should be more reliable to 
build a casual relationship with less confounds. 
Fourth, the video game selected for the experiment may have been difficult for 
some participants to control. This study used a sports video game, NBA 2K10, rated as the 
most popular basketball game in the market. However, in terms of controlling the game, 
it requires various combinations of buttons to perform various movements and strategies, 
which are very important in real world basketball. The complexity of controlling the 
game may have discouraged players and prevented them from advanced game play, 
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lowering their sense of spatial presence. Since the primary purpose of the study was to 
test relationships among prior experience, SSMs, and spatial presence, using a video 
game that is easier to control may be more effective in future research. 
Fifth, the reliabilities of some scales used in the study were not as high as desired. 
Specifically, the scale used in the study to measure level of congruence between prior 
experience and current gaming experience was developed by the researcher, which could 
be improved in the future study. The scale was composed by three items, with a 
Cronbach’s alpha value of .743, which indicated only an acceptable reliability. Adding 
more items that can measure the concept more accurately could improve the reliability of 
the scale. 
5.7. Future Research 
Based on the Two Level Process Model of Spatial Presence, the current study 
added a new component, personal prior experience, into the model, which makes the 
model more effective in explaining media users’ sense of spatial presence. It also found 
gaming skill to be a strong influence in building an SSM at the first level, and congruence 
as an effective predictor at the second level, leading to spatial presence. However, the 
complicated Wirth et al. spatial presence model still relatively new, and more studies are 
necessary to shed light on this concept in the future. 
First, as the results indicated, the model that was used in this study was shown to 
be effective in providing theoretical support to spatial presence research; however, some 
assumptions proposed by the model still have not been tested in this system. To be more 
specific, the model proposed a series of media and user factors, such as people’s interests, 
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spatial visual imagery ability, and media content, that can influence media users’ 
attention allocation, and finally impact the process of constructing SSM at the first level; 
on the other hand, at the second level, with a constructed SSM, media users have to 
consider the SSM as PERF so that they can finally achieve sense of spatial presence. 
Some other factors such as involvement and suspension of disbelief will also impact the 
process. By connecting these concepts with spatial presence, the model will be able to 
provide a comprehensive and applicable system to explain sense of spatial presence. 
Indeed, some of these relationships have been supported in previous literature. For 
example, media factors like image size has been found having impacts on media users’ 
media responses like attention allocation, and sense of presence (Reeves, Detenber, & 
Steuer, 1993; Prothero & Hoffman, 1995; Lombard et al., 2000); Motion has also been 
suggested as a media factor that can attract more media users’ attention by Reeves and 
Nass (1996). However, there is no study that has integrated these factors together and 
tested them as a whole system. It is necessary to connect various factors with each other 
in a general model, and examine the model systematically to get more explanation. 
On the other hand, to explore new factors and potential relationships, and add 
them into the current model is also an important step in future research. For instance, 
people’s strong attitudes toward certain media content or form could be considered as a 
factor that may influence the construction of SSMs and spatial presence. 
Second, examining spatial presence from a different perspective is also inspiring 
and helpful. As what discussed above, presence is a psychological state elicited by 
overlooking mediation through certain media technology (International Society for 
Presence Research, 2000). Specifically, to get a sense of presence, media users have to 
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perceive mediated environment as transparent or fail to perceive media, and advanced 
media technology are essential components to realize the effect. Therefore, it is no doubt 
that presence can be considered as a kind of media effects. Spatial presence, as a type of 
presence, is more related to media users’ feeling of “being in the mediated environment.” 
Given to the role of media technology played in the process of forming spatial presence, 
to explain the media effects from a technological perspective is also suitable.   
From this perspective, the MAIN model (Sundar, 2009), a theoretical framework 
based on cognitive heuristics for digital information processing, is applicable, and may be 
productive. Different than traditional media technology studies using a user-centered or 
object centered approach, the MAIN model employs a variable-centered approach, which 
investigates media technology through specific variables embodied by media (Nass & 
Mason, 1990). The model identified four general variables: modality, agency, 
interactivity, and navigability. According to the model, these four variables, or 
affordances offered by media technology, provide media users certain capability or 
possibility to accomplish certain actions, such as retrieving information, exchanging 
opinions, or attaining enjoyment. Due to people’s different perceptions, the same 
affordance on an identical medium can be perceived differently by different people. 
Therefore, varied cues will be perceived by people, which will trigger diverse heuristics 
that can lead to certain ways of interactions between people and media and various media 
effects. The model has been used in many studies examining various media effects, such 
as assessing credibility of websites (Sundar, 2008), and will be effective in predicting the 
psychological media effects - spatial presence. 
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To be more specific, all four affordances could induce heuristics that can cause 
different types of presence. For example, modality affordance can cue realism and being-
there heuristics so that people can achieve sense of spatial presence; agency is more 
likely to cue control and identity heuristic, which will be effective in generating social 
presence. Interactivity and navigability are also able to cue a flow heuristic and play 
heuristic respectively to give media users a feeling of being in the environment (Sundar, 
Oeldorf-Hirsch, & Garga, 2008).  
In addition to these possible heuristics that could be induced by these affordances, 
the model could also be used to explain the current study, and generate more possible 
assumptions. When people are in virtual environments provided by video games, because 
of different prior experience and knowledge about the game situation, the same 
affordance could be viewed differently. For those players who have more experience, the 
navigability affordance, for example, may cue a stronger browsing heuristic and lead 
players to a higher sense of spatial presence; in contrast, for people who have less 
experience, they may only see limited browsing possibilities provided by the navigability 
affordance, which may lower their sense of spatial presence. On the other hand, more 
potential studies could be derived from the perspective. For example, valence of people’s 
prior experience could be an effective factor in the process of cueing heuristics. People 
who have more positive experience with certain object or activity (e.g., watching 
threatening movies), when they encounter related media content or interact with related 
media (e.g., watching a threatening movie in a 3D theater), affordances of media (e.g., 
rich modality) may cue heuristics that can lead people to enjoyment, realism and feeling 
of spatial presence; on the other hand, if people had negative experience with some 
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objects or events (e.g., car accident), and when they are interacting with certain media or 
related media content (e.g., playing racing video games), the same affordance of media 
(e.g., modality) may be more likely to cue heuristics that will make them feel 
uncomfortable and prevent them from playing, which will make it harder for these users 
to achieve sense of presence.   
Third, the limitation of using college students as experimental sample has been 
discussed in previous sections. Due to using such sample may induce deficiency of 
representation of the whole population, future research could replicate the study by 
selecting samples from varied groups. Moreover, in future research, clearer and more 
concise definition of prior experience should be developed. For example, as what 
mentioned above, researchers can define the concept from its valence, and divide it into 
different groups based on this perspective. One advantage of defining the concept by its 
valence might be that researchers are more flexible in manipulating independent variables 
and designing the experiment.  
Last but not least, several relationships have been supported by the current study, 
and to apply these findings to the media industry or people’s daily life is also an 
important part of future study. For example, the positive relationship between level of 
gaming skill and construction of SSMs indicated the necessity of game systems with 
lower skill requirement, such as controllers that are mapping human behaviors more 
naturally. Moreover, the positive relationship between congruence and sense of spatial 
experience indicated the importance of consistence between video games and real life. 
Therefore, game companies should not only focus on improving factors like game 
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graphics and sounds, but also the logic of gaming plots, and interactions between 
characters and players.     
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APPENDIX I 
QUESTIONNAIRE 
PRE-TEST QUESTIONNAIRE 
Please circle the responses that best represent your answers. All of your responses 
will be kept strictly confidential. 
1. I have a lot of experience playing basketball in the real world. 
I do not agree at all    1    2    3    4     5     I fully agree 
2. I often play basketball video games. 
I do not agree at all    1    2    3    4     5     I fully agree 
3. I often watch basketball games on TV, the Internet, or other media channels. 
I do not agree at all    1    2    3    4     5     I fully agree 
4. When I go to a basketball court, I usually watch people playing basketball rather than 
play it. 
I do not agree at all    1    2    3    4     5     I fully agree 
5. In general, I am knowledgeable about basketball. 
I do not agree at all    1    2    3    4     5     I fully agree 
6. In general, I like playing basketball. 
I do not agree at all    1    2    3    4     5     I fully agree 
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7. In general, I like playing video games. 
I do not agree at all    1    2    3    4     5     I fully agree 
The next questions are about your skill at playing video games. 
8. I often win when playing video games against other people. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree 
9. I often win when playing video games against the computer. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree 
10. I am a good video game player. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree 
11. I can easily figure out how to play new games. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree  
12. I have no problem handling the multiple buttons on currently popular game 
controllers. 
Strongly                 Strongly 
Disagree   1 2 3 4 5 6 7 Agree  
13. I can play games with complicated control systems well. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree  
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14. I have good video game playing skills. 
Strongly                    Strongly 
Disagree   1 2 3 4 5 6 7 Agree  
15. I am a better video game player than most of my friends. 
Strongly                  Strongly 
Disagree   1 2 3 4 5 6 7 Agree  
16. I can finish video games quickly. 
Strongly                 Strongly 
Disagree   1 2 3 4 5 6 7 Agree 
Now, some final questions about you…. 
Are you ____male  OR ____female? (check one) 
How old are you (in years)? ________   
What is your race? 
____Asian   ____Pacific Islander 
____African American ____White 
____Hispanic   ____Other 
 
 
Thank you. Please wait for the researcher to collect this and then you can begin 
the study. 
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GAME PLAYING EXPERIENCE QUESTIONNAIRE 
The questions on these pages ask about the video game playing experience you 
just had.  
There are no right or wrong answers; please simply give your first impressions 
and answer all of the questions as accurately as possible, even questions that may 
seem unusual or to not apply to the particular media experience you just had. For 
example, in answering a question about how much it felt like you were "inside the 
environment you saw/heard," base your answer on your feeling rather than your 
knowledge that you were not actually inside that environment.  
Please circle the responses that best represent your answers. All of your responses 
will be kept strictly confidential. 
 
17. I was able to imagine the arrangement of the spaces presented in the video game very 
well. 
I do not agree at all    1    2    3    4     5     I fully agree 
18. I had a precise idea of the spatial surroundings presented in the game. 
I do not agree at all    1    2    3    4     5     I fully agree 
19. I was able to make a good estimate of the size of the presented space. 
I do not agree at all    1    2    3    4     5     I fully agree 
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20. Even now, I still have a concrete mental image of the spatial environment. 
I do not agree at all    1    2    3    4     5     I fully agree 
21. I was able to make a good estimate of how far apart things were from each other. 
I do not agree at all    1    2    3    4     5     I fully agree 
22. Even now, I could still find my way around the spatial environment in the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
23. I felt like I was actually there in the environment of the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
24. It was as though my true location had shifted into the environment of the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
25. I felt as though I was physically present in the environment of the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
26. It seemed as though I actually took part in action of the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
27. I had the impression that I could be active in the environment of the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
28. I felt like I could move around among the objects in the video game. 
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I do not agree at all    1    2    3    4     5     I fully agree 
29. The objects in the video game gave a feeling that I could do things with them. 
I do not agree at all    1    2    3    4     5     I fully agree 
30. It seemed to me that I could do whatever I wanted in the environment of the video 
game. 
I do not agree at all    1    2    3    4     5     I fully agree 
31. I performed very well in playing this video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
32. The game is consistent with my understanding of basketball.  
I do not agree at all    1    2    3    4     5     I fully agree 
33. I felt that I could successfully apply my previous knowledge about basketball video 
games to this video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
34. I devoted my whole attention to the video game 
I do not agree at all    1    2    3    4     5     I fully agree 
35. I concentrated on the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
36. The video game captured my senses. 
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I do not agree at all    1    2    3    4     5     I fully agree 
37. I dedicated myself completely to the video game. 
I do not agree at all    1    2    3    4     5     I fully agree 
That concludes the survey—Thank you very much for participating! 
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APPENDIX II 
DESCRIPTIVE STATISTICS OF ALL METRIC VARIABLES 
 N Min Max M SD 
I have a lot of experience playing 
basketball in the real world 
100 1.00 5.00 2.8900 1.49676 
I often play basketball video games 100 1.00 5.00 2.0400 1.33273 
I often watch basketball games on TV, 
the Internet, or other media channels 
100 1.00 5.00 3.7000 1.47367 
When I go to a basketball court, I 
usually watch people playing basketball 
rather than play it 
100 1.00 5.00 2.9500 1.36608 
In general, I am knowledgeable about 
basketball 
100 1.00 5.00 3.7100 1.20851 
In general, I like playing basketball 100 1.00 5.00 3.3700 1.49514 
In general, I like playing video games 100 1.00 5.00 3.5800 1.28849 
I often win when playing videogames 
against other people 
100 1.00 7.00 3.6100 1.66906 
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I often win when playing videogames 
against the computer 
100 1.00 7.00 4.0700 1.90297 
I am a good video game player 100 1.00 7.00 3.8000 1.78093 
I can easily figure out how to play new 
games 
100 1.00 7.00 4.4300 1.57156 
I have no problem handling the multiple 
buttons on currently popular game 
controllers 
100 1.00 7.00 4.5000 1.93584 
I can play games with complicated 
control systems well 
100 1.00 7.00 3.8800 1.89246 
I have good video game playing skills 100 1.00 7.00 3.9600 1.83633 
I am a better video game player than 
most of my friends 
100 1.00 7.00 3.2700 1.84147 
I can finish video games quickly 100 1.00 7.00 3.1700 1.78124 
I was able to imagine the arrangement of 
the spaces presented in the video game 
very well 
100 1.00 5.00 3.7200 1.11988 
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I had a precise idea of the spatial 
surroundings presented in the game 
100 1.00 5.00 3.6900 1.08892 
I was able to make a good estimate of 
the size of the presented space 
100 1.00 5.00 3.7800 1.11537 
Even now, I still have a concrete mental 
image of the spatial environment 
100 1.00 5.00 4.0600 0.96211 
I was able to make a good estimate of 
how far apart things were from each 
other 
100 1.00 5.00 3.7600 0.99615 
Even now, I could still find my way 
around the spatial environment in the 
video game 
100 1.00 5.00 3.7500 1.08595 
I felt like I was actually there in the 
environment of the video game 
100 1.00 5.00 3.9500 1.05768 
It was as though my true location had 
shifted into the environment of the video 
game 
100 1.00 5.00 3.4800 1.21838 
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I felt as though I was physically present 
in the environment of the video game 
100 1.00 5.00 3.3400 1.21622 
It seemed as though I actually took part 
in action of the video game 
100 1.00 5.00 3.7800 1.07853 
I had the impression that I could be 
active in the environment of the video 
game 
100 1.00 5.00 3.7100 1.04731 
I felt like I could move around among 
the objects in the video game 
100 1.00 5.00 3.4800 1.15889 
The objects in the video game gave a 
feeling that I could do things with them 
100 1.00 5.00 3.6300 1.04112 
It seemed to me that I could do whatever 
I wanted in the environment of the video 
game 
100 1.00 5.00 3.1800 1.15802 
I performed very well in playing this 
video game 
100 1.00 5.00 2.7400 1.34555 
The game is consistent with my 
understanding of basketball 
100 1.00 5.00 4.0000 1.19764 
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I felt that I could successfully apply my 
previous knowledge about basketball 
video games to this video game 
100 1.00 5.00 3.6600 1.31978 
I devoted my whole attention to the 
video game 
100 1.00 5.00 4.4200 0.88967 
I concentrated on the video game 100 1.00 5.00 4.4700 0.89279 
The video game captured my senses 100 1.00 5.00 4.1600 0.96106 
I dedicated myself completely to the 
video game 
100 1.00 5.00 4.0700 1.07548 
Gender 100 0.00 1.00 0.5400 0.50091 
Age 99 18.00 48.00 24.2929 5.57555 
Race 100 1.00 6.00 4.1600 1.44054 
Valid N (listwise) 99     
 
  83 
APPENDIX III 
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